LECTURE SUMMARY SERIES OF 
THE SIXTH ORGANISM CATALYST CHEMISTRY SYMPOSIUM 



Date: December 12 (Thursday) and 13 (Friday), 2002 
Place: Nara Prefecture Cultural Hall (Noborio ji-cho 6, 
Nara city) 

Sponsor: Group Biocatalyst Chemistry Japan 

Cosponsors : 

The Chemical Society of Japan Kinki branch 

The society of Synthetic Organic Cemistry, Japan Kansai 

branch 

Japan Society for Bioscience, Biotechnology, and 
Agrochemistry 

The Pharmaceutical Society of Japan 
The Japanese biochemical Society 
The Society for biotechnology, Japan 

Caretakers : 

Kaoru Nakamura , Rio Yamanaka (Kyoto University , Institute 
for Chemical Research) 

Tomoko Matsuda (Ryukoku University, Faculty of Science 
and Technology, Department of Materials Chemistry) 



A p-keto ester reduction enzyme derived from P. citrinum 
shows an activity depending on NADPH. The gene of this enzyme 
(ker) was cloned, and its properties were clarified. Further, 
for establishing an efficient production system of an optical 
active alcohol using this enzyme, an asymmetric reduction 
reaction of methyl 4 -bromo - 3 - oxobutanoate ( BAM ) was 
investigated with E. coli under co-expression of a co-enzyme 
reproduction system using glucose dehydrogenase. 

For producing an optical active alcohol with this enzyme 
under co -expression of a co-enzyme reproduction enzyme , a glucose 
dehydrogenase gene, gdh obtained from Bacillus subtilis was 
tandem-connected onto a plasmid pTrcRPc, at the upstream or 
downstream of the ker gene , to cause co- expression of both enzymes . 
Using the E. coli cells, a BAM reduction reaction was conducted. 
Particularly, by switching the positions of ker and gdh on the 
plasmid, the activities of the expressed enzymes were compared. 
Further, for effecting a reaction using a substrate of high 
concentration, a combination of medium composition , temperature, 
glucose addition amount, composition of reaction liquid, pH and 
water-organic solvent two-phase system was investigated. 
Furthermore, for improving the stability and optical purity of 
a wild type enzyme, the protein engineering mode modification 
of the enzyme was conducted, to obtain a modified enzyme improved 



in both stability and optical purity. Now, a reaction using 
this modified enzyme is being investigated. 
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Chiral alcohol production by |3-ketoester reductase from Penicillium citrinum coupled 
with regeneration system of NADPH (Biotechnol. Res. Center, Toyama Pref. Univ., 
*Organic Synthesis Res. Lab., Sumitomo Chem. Co.) Nobuya Itoh, Kiminori Banno . 
*Hiroyuki Asako, *Ryuhei Wakita, *Masatoshi Shimizu 
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